The role of cysteine 160 in thiamine diphosphate binding of the Calvin-Benson-Bassham cycle transketolase of Rhodobacter sphaeroides.
The transketolase gene (cbbT) that encodes the Calvin-Benson-Bassham pathway transketolase (CbbT) of Rhodobacter sphaeroides was overexpressed in Escherichia coli and the recombinant protein purified to homogeneity. Like other transketolases, R. sphaeroides CbbT was found to be inactivated in the presence of oxygen. At its optimal pH of 7.8, CbbT displays a specific activity of 37 U/mg, a KR5P of 949 microM, a KXu5P of 11 microM, and a KThDP of 1.8 microM. Cysteine 160, equivalent to Cys159 of the yeast enzyme, is found within the active site and is loosely conserved amongst several sources of transketolase. To investigate the role of cysteine 160 found in the active site of R. sphaeroides CbbT, this residue was targeted for mutagenesis. Cys160 was changed to alanine, serine, aspartate, and glutamate. To compare the effect of these mutations on ThDP binding, spectral techniques were employed in addition to analysis by enzymatic activity. Fluorescence quenching was used to measure both equilibrium binding constants as well as first order rates of binding. The results of these studies indicated that Cys160 played an important and substantial role in cofactor binding, revealing the importance of this loosely conserved residue. In addition, the Cys160 mutants did not appear to alter oxygen-mediated inactivation.